In vivo mutagenesis induced by benzo[a]pyrene instilled into the lung of gpt delta transgenic mice.
Benzo[a]pyrene (B[a]P) is a ubiquitous airborne pollutant whose mutagenicity has been evaluated previously by oral and intraperitoneal administration to experimental animals. In this study, mutagenesis in the lungs, the target organ of air pollutants, was examined after a single intratracheal instillation of 0-2 mg B[a]P into gpt delta transgenic mice. Intratracheal injection of B[a]P resulted in a statistically significant and dose-dependent increase in gpt mutant frequency as measured by 6-thioguanine selection. The mutant frequencies at B[a]P doses of 0.5, 1, and 2 mg were 2.8, 4.2, and 6.8 times higher than the frequency seen in nontreated mice (0.60 +/- 0.13 x 10(-5)). The most frequent mutations induced by B[a]P treatment were G:C-->T:A transversions, which are characteristic of B[a]P mutagenesis in other models, and single-base deletions of G:C base pairs. To characterize the hotspots of B[a]P-induced mutations in the gpt gene, we analyzed sequences adjacent to the mutated G:C base pairs. Guanine bases centered in the nucleotide sequences CGT, CGA, and CGG were the most frequent targets of B[a]P. Our results indicate that intratracheal instillation of B[a]P into gpt delta mice causes a dose-dependent increase in gpt mutant frequency in the lung, and that the predominant mutation induced is G:C-->T:A transversion.